Kenya County Climate Risk Profile: Vihiga County by Ministry of Agriculture, Livestock, Fisheries and Cooperatives, Kenya
Low-input rain-fed agriculture is the main source of livelihoods in Vihiga County, contributing about 70% of the 
employment opportunities for the total population (Figure 1).
African indigenous vegetables, indigenous chickens, bananas, and dairy are the key value chains 
commodities that contribute to household food security and livelihoods.
Prolonged dry spells and excess rainfall are the main climatic hazards, jeopardizing 
productivity along the value chains and thus compromising food security; these hazards 
are expected to pose even greater challenges in the future.
Several factors compound the impacts of climate change and variability, and at 
the same time curtail farmers’ abilities to cope with these impacts: reductions 
in agricultural land area, declining soil fertility, eroded soils, environmental 
degradation caused by cultivating on steep slopes, high input costs, and poor 
marketing systems.
Farmers harness a raft of on-farm measures to cope with climate risks and 
shocks, such as the following: growing short-maturity and drought-tolerant 
crop varieties, conservation agriculture, tree planting, water harvesting, fodder 
conservation, livestock breed improvement and value addition. 
The main constraints to the adoption of these innovations include high costs 
of interventions and input costs, as well as limited knowledge about new 
technologies to mitigate the effects of climatic variability.
Off-farm services adopted by farmers include early warning information and the 
formation of cooperatives for easier access to farm inputs, agricultural financing, 
market information and produce markets. A lack of information has impeded the 
uptake of insurance in Vihiga County. 
Governmental, non-governmental, faith-based, and private organizations support efforts 
to adapt to climate change and variability in a variety of ways: by providing financial and 
human resources; by increasing farmers’ resilience capacity through the provision of seeds, 
fertilizers, farm implements, and equipment for irrigation and water harvesting; and by offering 
extension services to improve their technical knowledge. 
Fast-tracking the operationalization of relevant policies into annual plans and budgets can mainstream risk 
management strategies. These plans and budgets can address the human and financial challenges to climate 
risk management and improve collaboration.
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Foreword
The mandate of the Ministry of Agriculture, Livestock, Fisheries and Co-operatives is to create an enabling 
environment for sustainable development of agriculture and co-operatives for economic development. This 
objective underpins our desire and commitment to transform Kenya into a newly industrializing, middle income 
country providing a high quality of life to all its citizens in a clean and secure environment as envisaged in our 
development blueprints, the Kenya Vision 2030, the Big Four Agenda and the Agricultural Sector Transformation 
and Growth Strategy (ASTSG 2019 – 2029).  The sector remains high on the national development agenda in 
terms of food and nutrition security, income generation, employment creation, saving and investment mobilization 
and export earnings. To realize the country’s aspirations of food and nutrition security, the Government through 
this Ministry is implementing the National Agricultural and Rural Inclusive Growth Project (NARIGP) with the 
support of the World Bank. The development objective of the project is to increase the agricultural productivity 
and profitability of targeted rural communities in 21 counties and in the event of an eligible crisis or emergency, 
provide an immediate and effective response. 
The agriculture sector is however, highly vulnerable to the impacts of climate change and extreme weather 
events. Responses that would enable the country to cope with these risks are outlined in the Kenya Climate-Smart 
Agriculture (CSA) Strategy and in the commitments of the Kenya Nationally Determined Contributions (NDC) to 
the United Nations Framework Convention on Climate Change (UNFCCC). In 2010, the Government developed 
the National Climate Change Response Strategy (NCCRS) which recognized the impacts of climate change on 
the country’s development. This was followed by the development of the National Climate Change Action Plan in 
2012. The focus of these initiatives include the development of county-level climate risk profiles to mainstream 
climate change perspectives in programs and development plans at county level.  The Ministry has developed 
county climate risk profiles in 31 counties and NARIGP is supporting the development of profiles for an additional 
14 counties. The purpose of the profiles is to inform county governments and stakeholders on the climate change 
risks and provide opportunities for integration into respective county development plans and processes.
This climate risk profiles study will be used as a basis to climate proof projects or any other developments in 
fourteen counties (Samburu, Turkana, Kitui, Narok, Kirinyaga, Kiambu, Muranga, Bungoma, Trans Nzoia, 
Nandi, Vihiga, Kisii, Nyamira and Migori). The study provides information on current and possible future climate 
scenarios, climate-related vulnerabilities and risks for key major agricultural value chains, policy landscape and the 
institutional capacity to deliver adaptation programs. Each profile presents adaptation and risk reduction options 
that can transform and reorient agricultural systems in the counties to increase productivity, enhance smallholder 
farmers’ resilience and mitigate against climate change. 
Finally, I call upon all stakeholders for their cooperation and support for adoption of CSA production practices 
that maximize the triple wins: increases productivity, enhanced resilience and reduced greenhouse gas (GHG) 
emissions. Through the adoption of new technologies and improved practices, we will realize the desired goal of 
Kenya being a food and nutrition secure country, fostering socio-economic development and improved livelihoods 
of Kenyans.
Prof. Hamadi I. Boga, PhD, CBS
Principal Secretary 
State Department for Crops Development and Agricultural Research
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1. Introduction
Climate change is becoming one of the most serious 
challenges to Kenya. The country is susceptible to 
climate-related events, and projections indicate that 
climate impacts will continue into the future. In many 
areas, extreme and variable weather is now the norm. 
Rainfall is irregular and unpredictable; some regions 
experience frequent droughts during the long rainy 
season or severe floods during the short rains. Arid 
and semi-arid areas are particularly vulnerable to these 
extreme changes, putting the lives and socioeconomic 
activities of millions of households at risk. 
The Kenya Vision 2030 is a national blueprint to 
transform Kenya into a newly middle-income country 
that provides a high quality of life in a clean and secure 
environment to all its citizens by 2030. The agricultural 
sector is a crucial contributor to the projected annual 
national economic growth. However, it has been 
constrained by inadequate access to quality inputs, 
marketing inefficiencies, a non-conducive investment 
environment, declining soil fertility, low mechanization, 
land fragmentation, and most significantly, climate 
change.
In 2010, Kenya developed a National Climate Change 
Response Strategy (NCCRS) which recognized the 
importance of climate change impacts on the country’s 
development. This was followed in 2012 by the National 
Climate Change Action Plan, which provided a means 
to implement the NCCRS and highlighted agricultural 
adaptation priorities. These initiatives are focused on 
the national level, and climate change considerations 
still need to be mainstreamed in county-level 
policies, programs, and development plans. Locally 
relevant, integrated adaptation responses with active 
involvement by local stakeholders are necessary to 
achieve this goal. 
Through the Ministry of Agriculture, the Government of 
Kenya (GoK) is implementing the National Agricultural 
and Rural Inclusive Growth Project (NARIGP) with 
support from the World Bank. The project’s objective 
is to increase the agricultural productivity and 
profitability of targeted rural communities in selected 
counties. To address the climate change risks and 
vulnerabilities that negatively impact agricultural 
production, the Alliance of Bioversity International and 
the International Center for Tropical Agriculture (CIAT) 
completed a climate risk assessment in 14 counties 
supported by NARIGP. The aims of the assessment are 
to provide information about the current climate and 
possible future climate scenarios, to pinpoint climate-
related vulnerabilities and risks for major agricultural 
value chains and specific groups of people involved in 
agriculture, to identify adaptation options that address 
climate risks and vulnerabilities, and to assess the 
institutional capacity to deliver adaptation programs. 
This climate risk profile seeks to inform county 
governments and stakeholders about climate change 
risks and opportunities for agriculture so they can 
integrate these perspectives into county development. 
This report will help county governments and 
stakeholders integrate climate change risks and 
opportunities for local agriculture into county 
development plans. 
The Alliance implemented the assessment through a 
set of interrelated stages (Figure 1). It first initiated a 
desk review of the conceptual and analytical context 
of climate change risks at the national and county 
levels. Efforts were made to involve a wide range of 
institutions that have worked on climate change at 
the national and regional levels. The team drew on 
globally available data sources like the Kenya Open 
Data Portal, on county development plans, and on 
relevant government departments like the Department 
of Resource Surveys and Remote Sensing, Kenya 
Meteorological Department, and Drought Monitoring 
Center. This assignment also collected data through 
focus group discussions, interviews with carefully 
selected key informants, observation, climate 
modelling, and three days of sub-national stakeholder 
workshops. The final reports were then presented and 
validated by national and county-level stakeholders. 
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This document presents the climate risk profile for 
Vihiga County. It is organized into six main sections, 
each reflecting an essential analytical step toward 
understanding current and potential adaptation 
options for crucial local agricultural value chain 
commodities. The document first offers an overview 
of the agricultural commodities key to food security 
and livelihoods in Vihiga County, and then lists major 
challenges to Vihiga’s agricultural sector development. 
The second section identifies major climate hazards 
based on an analysis of historical climate data and 
climate projections. This analysis includes scientific 
assessments of climate indicators for dry spells, 
extreme rainfall, moisture stress, and heat stress. 
Thirdly, this report continues with an analysis of the 
vulnerabilities and risks posed by these climactic 
hazards to the identified value chains. Based on these 
vulnerabilities, the fourth section discusses current 
and potential on-farm adaptation options and off-
farm services. In the fifth section, this climate risk 
profile also provides snapshots of the enabling policy, 
institutional, and governance contexts for the adoption 
of resilience-building strategies. Finally, the sixth 
section describes pathways to strengthen institutional 
capacity to address climate risks. 
2. County Context
Vihiga County covers a total area of 536.8 km2. 
The county is located in the western part of Kenya, 
bordering Kakamega County to the north and west, 
Kisumu County to the south, Siaya County to the 
southwest, and Nandi County to the east. It lies 
between longitudes 34°30’ and 35°0’ East and between 
latitudes 0° and 0°15’ North.
2.1 Economic Relevance of Farming
Agriculture is the main economic activity of Vihiga 
County and plays an important role in county 
development. Crop production contributes about 64% 
of the county’s income (County Government of Vihiga, 
2013). 
Farmers in Vihiga County are involved in both food 
and cash crop production. Chicken is the main poultry 
reared, with an annual egg production of 15,574,550. 
There are a total of 163,000 cows, of which 120,000 
are zebu are and 43,000 improved breeds. Taken 
together, these cows produce 31,452,520 million liters 
of milk valued at 1.729 billion Kenyan shillings (KSh). 
In terms of income, almost 40% of adult male-headed 
households have derived their income from on-farm 
activities, along with about 13% of adult female-headed 
households and 3.6% of youth-headed households 
(ASDSP. 2014).
2.2 People and Livelihoods
In addition to cultivating crops, farmers in Vihiga 
County keep livestock, including dairy cattle, poultry, 
sheep, goats, pigs, and rabbits. Agriculture accounts 
for 70% of the employment opportunities in Vihiga 
County (County Government of Vihiga, 2018). These 
jobs employ wage earners who are involved in farming 
crops such as beans, maize, and tea, as well as in 
livestock production. Women make up the largest 
shares of both family (60%) and hired (40%) labor. 
In livestock production, adult males and females 
contribute the highest share of family labour, while 
youths the dominated a bigger share of hired labor 
(ASDSP, 2014).
About 39% of the population in Vihiga County live below 
the poverty line (less than USD 1.90/daily), ranked 36th 
nationally in terms of poverty (County Government of 
Vihiga, 2018). About 84% of households have access 
to potable water. Firewood is the main type of cooking 
fuel in Vihiga County, utilized by 84% of households 
as compared to 55% nationally. For lighting, 38% of 
households in Vihiga County primarily use electricity, 
as compared to the national average of 50%, while 
28% of households in Vihiga use paraffin lamps.
Almost 24% of children under 5 years of age in Vihiga 
County are stunted, 2.6% are wasted, and 5.9% are 
underweight (KNBS, 2014). There are two distinct 
peaks of food unavailability in the county: March to 
June and September to November. On average, about 
73% of households are food insecure (ASDSP, 2014). 
Disaggregated in terms of gender, approximately 
47% of male-headed households are food insecure, 
compared to 20% of female-headed households 
(County Government of Vihiga, 2013). These high 
levels of food insecurity could be attributed to low 
agricultural productivity, fewer opportunities, and thus 
depressed income levels in the county.
Households in Vihiga County are involved in both 
agricultural and non-agricultural livelihood strategies. 
One or more members of most households (68%) 
are engaged in crop and/or livestock production, 11% 
of households include members in formal salaried 
employment, while 13% encompass members who are 
self-employed. Furthermore, about 76% of households 
had only one source of income, 18% had two sources, 
and 5.6% had three (ASDSP, 2014). Female-headed 
households earned an average of KSh 37,812 from 
on-farm sources, while male-headed households 
earned KSh 21,459 (ASDSP, 2014). In terms of off-
farm income, male-headed households earned an 
average of KSh 67,575, female headed households 
KSh 44,205, while youth-headed households earned 
KSh, 71,130 per annum.
















of  the population employed in
agriculture production 

















Live in rural areas
of  the population lives






suffers from food poverty  
Infographic based on data from the County Integrated Development
Plan (GoK, 2013-2017), the Agricultural Sector Development Support Program
(GoK, 2017), and Kenya National Bureau of Statistics (KNBS, 2019)
 Peopleundernourished Children stunted Children wasted 
76%
52%










Livelihoods and agriculture in Vihiga
Figure 3: Agriculture and livelihoods in Vihiga County
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Figure 4: Map of agroecological zones in Vihiga County
2.3 Agricultural Activities
Vihiga County has a land area of 530 km2. The main 
land use types are crop farming, livestock keeping, 
tree planting, fish farming, and settlements. About 
404 km2 is arable, representing 76% of the total area 
of the county. The area covered by gazetted forests 
is about 83.2 km2, representing 16% of the total land 
area. Fishponds together cover an area of about 0.85 
km2, accounting for 0.15% of the total land area. The 
remaining area is occupied by settlements, and the 
county has no other water bodies.
The main agricultural activities in Vihiga County are 
crop and livestock farming. Food crops grown in 
the county include bananas, beans, cassava, maize, 
millet, sorghum, and sweet potatoes. The main cash 
crops are coffee and tea. The area under food crops is 
about 40,000 ha, representing 83% of the arable land, 
while cash crops encompass 8,000 ha, or 17% of the 
arable land. The main livestock reared in the county 
include zebu, dairy cattle, poultry, sheep, goats, pigs, 
and rabbits. Farmers in Vihiga County also engage in 
pond-based aquaculture activities. Fishponds cover an 
area of about 84.6 ha.
Vihiga County is divided into two distinct agroecological 
zones, namely the upper and lower midlands (Jaetzold 
et al., 2010). The upper midlands comprise Sabatia and 
parts of Vihiga and Hamisi Sub-Counties. The main 
crops grown in this zone are bananas, beans, maize, 
sweet potatoes, and tea. The lower midlands consist 
of Luanda, Emuhaya, and parts of Hamisi and Vihiga. 
The crops grown in this zone include bananas, beans, 
cassava, groundnuts, maize, sorghum, and sweet 
potatoes. Livestock is reared in both agroecological 
zones.
Land in Vihiga County is largely privately owned by 
individuals and by the government. The proportion 
of parcels with title deeds stands at about 28%, with 
low ownership of title deeds by women and youths 
due to cultural barriers (County Government of Vihiga, 
2018). A lack of title deeds hinders access to the 
resources necessary to enhance crop and livestock 
productivity. The average farm size in Vihiga County is 
0.4 ha (approximately 1 acre) for a small-scale farm, 
and 3 ha (7.4 acres) for large-scale farming (County 
Government of Vihiga, 2018).
Input use in Vihiga County is suboptimal. Only about 
13% of respondents used improved seed; rates for 
maize were the highest, such that more than 21% of 
maize farmers used improved seed ( ASDSP, 2014). 
This situation is attributed to the high input costs. In 
the first growing season or the long rains which run 
from March to May, major inputs used include seed 
by 86% of the farmers in this study, planting fertilizer 
by 83%, topdressing fertilizer by 80%, and organic 
manure by 64%.
2.4 Agricultural Value Chain 
Commodities
For the development of this profile, we compiled a 
list of the major agriculture value chain commodities 
(VCCs) in Vihiga County. These VCCs are prioritized by 
the County Integrated Development Plan, development 
programs such as the NARIGP, the Agricultural Sector 
Development Support Programme (ASDSP), and 
government institutions such as the Kenya Agricultural 
and Livestock Research Organization (KALRO). To arrive 
at our list of VCCs, we used the following indicators: 
productivity characteristics, including harvested area, 
production, and production variations in the past 
five years; economic value (KSh); and nutritional 
characteristics like dietary energy consumption (Kcal/
capita/day) and protein, iron, zinc, and vitamin A 
content. This list was then presented to stakeholders 
during a 3-day workshop for in-depth analysis and 
selection. The selection process was further honed 
using the following set of criteria determined with the 
stakeholders: resilience to current and future climate 
change impacts, measured on a scale from low to 
high; the percentage of the population involved in the 
value chain (%); and participation in the value chain 
by economically and socially vulnerable groups such 
as poor people, women, and youths, ranked from low 
to high. Each value chain was assessed against each 
criterion. The value chains that engaged the highest 
percentage of population as well as poor people, 
women, and youths were selected.  Four key value 
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chains were identified in Vihiga County, namely African 
indigenous vegetables (AIVs), indigenous chickens, 
dairy, and bananas (Figure 5).
2.4.1 African Indigenous Vegetables 
African indigenous vegetables (AIVs) are grown by 
most households in Vihiga County. The main AIVs 
grown in Vihiga County include African nightshade, 
Amaranthus, Crotalaria, cow pea, Ethiopian mustard, 
jute mallow, pumpkin leaves, and spider plant. Over 
80% of the county’s population is engaged in this value 
chain. These vegetables are grown for both subsistence 
and commercial purposes in all the agroecological 
zones of Vihiga County. AIVs play a critical role in 
household food and nutrition security in the county. 
Input suppliers for AIVs in Vihiga County are 
predominantly medium- and small-scale. The medium-
scale suppliers include agro-vets in urban and rural 
centers, while the small-scale suppliers include market 
traders. Women are highly involved in the input supply 
for AIVs, since most of the seeds are sourced from the 
women traders who dominate the local markets. The 
participation of men and youths in input supply is low 
and medium, respectively. Most farmers use recycled 
seeds (own seeds from the previous harvest). Farmers 
engaging in AIVs are mostly small-scale; many of them 
plant AIVs on less than an acre. On-farm production 
is largely undertaken by women, whose engagement 
is very high. Processing of AIVs in Vihiga County is 
small-scale due to the prohibitive cost of acquiring and 
maintaining processing technologies such as solar 
driers. Processing occurs when there is surplus; normally 
vegetables are harvested and sold immediately. Women 
are extremely involved in processing AIVs. Marketing 
AIVs, meanwhile, predominantly happens on a small 
scale. These include traders at the local markets and 
those who collect at farm-gate. The output market is 
dominated by women, whose involvement is very high, 
while the participation of men and youths is low. There 
is no structured marketing of AIVs, and farmers are 
price-takers. AIVs are either sold at the farm gate or 
taken to markets, where middlemen buy from farmers. 
Prices are determined by demand and supply.
2.4.2 Indigenous Chickens
Indigenous chickens are reared by most households in 
Vihiga County. Over 80% of the county’s population is 
involved in the value chain. Indigenous chickens have 
been associated with the culture of the indigenous 
communities residing in Vihiga County, which helps 
account for their popularity. 
Input suppliers involved in this value chain in Vihiga 
County are both medium-scale and small-scale. The 
medium-scale input suppliers are agro-vets in urban 
centers, while the small-scale are vendors in rural trade 
centers and local markets. Men and youths are highly 
engaged in input supply. Farmers vary from large-
scale with thousands of birds to small-scale with just 
a few birds. Their ability to keep a given number of 
birds depends on their financial wherewithal, and this 
situation implies great flexibility in terms of production 
levels. Women are very highly engaged in on-farm 
production activities such as feeding and cleaning. 
In Vihiga County, processing is done by small-scale 
traders. At the post-harvest stage, women participate 
at very high levels. Marketing operates on a small 
scale because chickens are sold at the farm gate and 
the nearest local markets. In addition, small-scale 
aggregators are found in local markets. The price 
of indigenous chickens fluctuates, with high prices 
experienced at year end, while prices are lower at the 
beginning of the year. This fluctuation is attributed to 
the strong demand for chicken during festive seasons. 
Youth and women are very involved in the output 
market.
2.4.3 Dairy
Dairy cattle are reared in mixed-farming systems with 
crops. In Vihiga County, 61-80% of the population is 
engaged in the dairy value chain. In addition to milk, 
this value chain also provides manure and meat to the 
farmers. Dairy plays a crucial role in household food 
and nutrition security in Vihiga County. Milk provides 
cheap, high-quality protein to households in two ways: 
firstly, households consume milk in their tea, and 
secondly, households use sour milk with their staple 
food ugali. 
Inputs used in cow milk production include animal 
feeds, minerals, AI and concentrates. Input suppliers in 
the dairy value chain can be classified as both medium-
scale and small-scale. The medium-scale suppliers 
comprise agro-vets in major urban centers, while the 
small-scale suppliers include agro-vets in rural market 
centers. Men are highly engaged at the input supply 
stage, since most of these agro-vet outlets are owned 
by men. Dairy farmers may be medium- or small-scale, 
depending on their production levels. Since the land 
parcels owned by most people in Vihiga County are 
small – less than an acre – most farmers operate Zero-
grazing intensive management systems. Women and 
youths participate at high levels in on-farm production 
activities such as feeding and milking. Processors are 
both medium-sized, like dairy cooperatives, and small-
scale represented by farmers who process milk in their 
homes. Women are very involved in the post-harvest 
stage in the milk value chain. Milk-retailing actors are 
small-scale since most milk is sold at the farm gate 
and in local shops, while the rest is delivered to dairy 
cooperatives. The decision about where to sell depends 
on farmers’ milk-production volumes and locations. 
Farmers who produce more milk prefer to sell it to 
producer organizations. Women and youths are highly 
involved in output markets, while men’s engagement 
is medium. 
Vihiga County has a milk deficit, milk prices are 
relatively high compared to other milk producing 
counties, and the market is unstructured. However, 
Vihiga, Emuhaya, and Sabatia dairy cooperatives, 
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among others, are becoming more active in all the 
sub-counties with increasing membership. Hence, 
more farmers are expected to sell their milk through 
such producer organizations. Furthermore, it is also 
likely that opportunities such as value addition will be 
harnessed to increase farmers’ incomes. 
2.4.4 Bananas
The banana value chain engages over 80% of the 
population in Vihiga County. Every household has a 
banana plant on its holding. Bananas provide energy 
as well as much-needed vitamins and minerals, and 
can be cooked or eaten as a fruit. 
The inputs required in banana production include 
planting materials and fertilizers. Input suppliers in 
the banana value chain are small-scale. A few farms 
furnish a source of seedlings. Agro-vets found in rural 
trading centers enable access to inputs for banana 
production. Men are highly engaged in input supply 
since they own or operate the agro-vet outlets that 
sell inputs such as fertilizers and pesticides. Farmers 
engaged in banana production, meanwhile, are 
medium- to small-scale. With the growing realization 
that bananas are a potential income source, small-
scale farmers are increasing the number of banana 
plants on their farms. Women are highly engaged in the 
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Agricultural value chains in Vihiga
Figure 5: Characterization of selected agricultural value chains in Vihiga County
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1For historical precipitation and temperature trends, we used the Climate Hazards Group InfraRed Precipitation with Station (CHIRPS) and Climate Hazards Group Infrared 
Temperature with Stations (CHIRTS). For future climate projections we used an ensemble of downscaled Coupled Model Intercomparison Project Phase 5 (CMIP5) (Taylor et al., 
2012, Navarro-Racines et al 2020), specifically the MOHC_HADGEM2_ES, CESM1_CAM5, GFDL_CM3, MPI_ESM_LR, and MIROC_MIROC5 models
in Vihiga County also ranges from medium- to small-
scale. Medium-scale processing is accomplished by 
producer organizations, while farmers process on 
a small scale at the farm level. Given the increasing 
intensity in banana production, farmers have formed 
producer organizations in anticipation of an increase 
in processing levels. Women are strongly engaged in 
processing. Banana marketing is undertaken both at 
a medium scale by aggregators and at a small scale 
at the farm level and at local markets. Currently, 
there is no structured market; however, because 
farmers in the county have formed the Vihiga Banana 
Cooperative Society, it is probable that the market will 
become structured as more farmers join this producer 
organization, which is expected to link farmers to 
markets and thus increase their incomes. In addition, 
producer organizations are likely to engage in banana 
value addition.
2.5 Agricultural Sector Challenges
The agricultural sector in Vihiga County faces many 
challenges. The high population exerts pressure on the 
land, resulting in considerable subdivision. Such small 
land areas are untenable for agricultural production. 
Furthermore, farmers cultivate on steep slopes, leading 
to soil erosion and hence, environmental degradation. 
The agricultural production in Vihiga County is rain-
fed and is therefore impacted by changeable weather. 
With climatic variability, agricultural production has 
been affected adversely by the unreliable spatial and 
temporal distribution of rainfall, which has led to low 
crop production. The emergence of new pests and 
diseases has exacerbated this problem. 
High costs have limited access to inputs, such as 
certified seeds and fertilizer that are required for optimal 
crop production. This situation has been compounded 
by high poverty levels in the county and suboptimal 
access to agricultural finances. In addition, low 
budgetary allocations to the agricultural sector have 
led to weak extension linkages as a result of inadequate 
extension services. Inadequate extension services in 
turn have curtailed modern farming technology uptake, 
thus adversely affecting agricultural production. Little 
or no value addition due to the dearth of technical 
knowledge has led to low prices and high post-harvest 
losses due to the perishability of agricultural produce.
A lack of structured produce markets in Vihiga County 
has meant poor market access, and this issue has 
been aggravated by poor road infrastructure in some 
areas. Producer organizations have been formed 
to strengthen and develop value chains. However, 
these producer organizations are constrained by low 
levels of capital investment, poor governance, and 
management challenges which hinder their service 
provision to members. These hurdles have negatively 
affected the performance of producer organizations, 
as well as their ability to attract more members and 
retain the active members they already have. The net 
effect has been reduced agricultural productivity. 
3. Climate Change-Related 
Risks and Vulnerabilities
In generating this profile, we assessed past trends and 
future projections of precipitation and temperature, 
and computed several related hazards from these two 
variables. These hazards included extreme hydrological 
events like flash floods, droughts, moisture stress, heat 
stress, and the start and length of the growing seasons. 
We defined the growing seasons as follows: the first, 
long rainy season is the 100-day wettest period from 
January to June, while the second, short rainy season 
is the 100-day wettest period from July to December 
(KMD, 2020).
We used Representative Concentration Pathway (RCP) 
8.5, one of the four greenhouse gas concentration 
trajectories adopted by the Intergovernmental Panel 
on Climate Change (IPCC) for its fifth Assessment 
Report (AR5) in 2014. Future climate projections were 
generated based on an ensemble of multiple Coupled 
Model Intercomparison Project (CMIP5) models (Taylor 
et al., 2012), using RCP 8.5 for two future periods, 
2030 and 2050.1
To assess droughts and dry spells, we focused on the 
maximum number of consecutive dry days (CDD), 
defined as days receiving rainfall measuring less than 
1mm (precipitation < 1 mm day-1). We determined 
heat stress by measuring the total number of days with 
maximum temperatures greater than or equal to 35°C 
(NT35). Growing days are the days during a season 
when average temperatures are greater than or equal 
to 5°C and precipitation exceeds half the potential 
evapotranspiration. The start of the growing season 
was determined by the occurrence of 5 consecutive 
growing days, while the length of the growing period 
(LGP) was determined as the total number of growing 
days.
For each season, heavy precipitation events were 
captured with 5-day running average of rainfall, 
indicative of floods, and 95th percentile of daily 
precipitation, indicative of extremely high rainfall over 
a short period of time that can lead to events like 
flash floods. For each pixel, we calculated the 95th 
percentile of daily precipitation distribution based on 
the 100 wettest days per season per year.
To assess the degree of adequacy of rainfall and soil 
moisture to meet the potential water requirements for 
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agriculture, we focused on drought stress, represented 
by the number of consecutive days in each season 
where the ratio of actual to potential evapotranspiration 
falls below 0.5. This value was calculated for each pixel 
per season per year by evaluating soil’s water capacity 
and evapotranspiration in order to define the number 
of days that could undergo this level of stress.  
3.1 Climate Change and Variability: 
Historic and Future Trends
Historical monthly temperatures in Vihiga County 
vary from 20-35°C. The annual average temperature 
falls between 24°C and 26°C. The annual average 
precipitation in the county measures between 1700 
mm and 2200 mm (Figures 6). The first rainy season 
experienced between February and June is slightly 
wetter than the second season experienced between 
August and December (Figure 7). Relative dry spells 
involving less than 100 mm rainfall are experienced 
between January and February, although these months 
may receive higher rainfall of up to 250 mm. The 
northeastern region of Vihiga County sees an annual 
average precipitation of more than 2000 mm. Due to 
its small size, the county does not experience a large 
variation in precipitation and temperature.
The total annual rainfall trends showed a decrease of 
the precipitation in the past which will continue in the 
future (2020-2040) for the long rainy season. During 
the short rainy season, the rainfall will increase. In 
both cases, projections show an increase of rainfall for 
the period 2041-2060 (Figure 8). The annual mean 
temperature trends show an increase of temperature 
for both seasons in the past and in the future. The 
short rainy season will remain slightly cooler (Figure 
9). 
The number of CDDs serves as an effective measure of 
extremely low precipitation and seasonal droughts. In 
the first season, most of Vihiga County has historically 
experienced CDDs totaling around a week or fewer. 
In the future, the county will experience an overall 
increase of up to 5 CDD, suggesting a marginal 
increase in the incidence of drought (Figure 10). In 
the second rainy season, most of the county has 
historically experienced fewer than 8 CDDs. In the 
future, the country will experience a marginal change 
of 1-2 CDDs, suggesting a somewhat stable pattern of 
CDDs throughout the county. 
The maximum 5-day running average precipitation 
(P5D) serves as an indicator of flood risk. In the 
first rainy season, the P5D has historically remained 
below 22 mm. Future climate projections indicate 
that the P5D will increase by 5mm or less, suggesting 
insignificant but slight increase in flood risk. In the 
second season, P5D is projected to increase by 9 mm 
or more across the county (Figure 11). 
The 95th percentile of daily precipitation for a season 
serves as an indicator of heavy rainfall or very wet days, 
and is linked with erosion risk. In the first rainy season, 
the 95th percentile intensity has historically remained 
slightly higher in the northeastern regions of Vihiga 
County, which have tended to receive overall higher 
precipitation. Future climate projections indicate that 
the 95th percentile intensity will remain somewhat 
the same and follow similar spatial patterns as it has 
historically, with an average change of 1.5 mm or less. 
In the second season as compared with the first, there 
will be general increase of 5 mm or more in the 95th 
percentile of daily precipitation. 
The NT35 for a season serves as an indicator of heat 
stress. In the first rainy season, the NT35 was lower, 
suggesting that days with a maximum temperature 
greater than or equal to 35°C occurred less often. 
Future climate projections indicate that the NT35 
will increase by 2 weeks in some regions, suggesting 
heightened incidences of extreme temperatures. In the 
second season, there will be an insignificant increase 
of 1 to 4 days across Vihiga County. 
Moisture stress is estimated as the number of days 
with ratio of actual to potential evapotranspiration 
below 0.5. This value serves as an indicator of the soil 
moisture available to plants. Higher values of moisture 
stress negatively affect crops’ vegetative growth in the 
growing season. Comparison of historical and future 
trends indicates that the moisture stress is expected 
to increase across Vihiga County by up to 2 weeks. In 
the second season, however, we project a significant 
decrease of up to 15 moisture stressed days across 
Vihiga County. 
The start of the growing season is estimated based on 
when the climatic conditions become suitable for crop 
growth. Historically the start of the growing season 
has occurred in February, with some variability across 
Vihiga County. Future climate projections suggest that 
the start of the growing season will generally follow 
the same pattern, although there will be some onset 
variability, so that the season may start up to 10 days 
earlier and 5 days later than expected. Across the 
county, we project a significant delay of 2-3 months 
impacting the second growing season. 
The LGP is estimated based on the time span when 
climatic conditions are suitable for crop growth. 
Historically, the LGP in the long rainy season for Vihiga 
County has been between 3 and 6 months. In the 
future, the LGP is expected to become significantly 
shorter by up to 2.5 months. Shorter-duration crop 
varieties will help farmers adapt these changes. 
Climate advisory services will also play a critical role in 
informing farmers about the earliest planting window. 
In addition, it is projected that the duration of the 
second growing season will decrease by between one 
month and three months. 
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‘Long rainy season’ ‘Short rainy season’
Figure 6: Elevation (left), historical (1985-2015) annual mean precipitation in mm (center), and historical (1985-2015) annual mean 
temperature in °C (right) for Vihiga County for the long rainy season
Figure 7: Historical monthly mean temperature and precipitation (average 1985-2015) in Vihiga County. The first long rainy season is the 
100-day wettest period from January to June, while the second, the short rainy season is the 100-day wettest period from July to December. 
Bars represent total monthly precipitation, whereas red and blue lines represent maximum and minimum monthly mean temperatures, 
respectively.
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Figure 8: Annual total rainfall trends for the long rainy and short rainy seasons in the past (1985-2015) and in the future (2020-2040 and 
2041-2060)
Figure 9:  Annual mean temperature trends for the long rainy and short rainy seasons in the past (1985-2015) and in the future (2020-2040 
and 2041-2060)
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Figure 10: The average maximum 5-day running average precipitation in mm for the short rainy season: historical (left), future projected 
(center), and projected change (right)
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Figure 11: The average total number of consecutive dry days for the long rainy season: historical (left), future projected (center), and 
projected change (right)
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3.2 The Climate from Farmers’ 
Perspectives
Farmers in Vihiga County experience or perceive 
climate change in various ways. They report changes in 
seasonality, when the onset of rains has been delayed 
from mid-February to mid-March or late March. 
Therefore, planting times cannot be determined with 
certainty. Farmers have abandoned crops that they 
used to grow, such as finger millet and sorghum in part 
because of changes in weather patterns. The amount 
of rainfall has increased in some parts of the county as 
epitomized by excess rainfall, while other areas have 
experienced reduced amounts rainfall exemplified by 
prolonged dry spells. For instance, rising amounts of 
rainfall have adversely affected the production of beans 
so that farmers have recorded total crop failure. Some 
farmers described an increase in temperatures over the 
years, while others stated that they have experienced 
extremely low temperatures, especially at night. 
Emerging pests and diseases such as the fall armyworm 
which have hitherto not been present in Vihiga County, 
are now present. Farmers have perceived that pest 
and disease outbreaks are occurring more frequently. 
The occurrence of hailstones has also seemed more 
frequent to farmers over the years.
3.3 Climate Vulnerabilities across 
Agricultural Value Chain 
Commodities
In addition to the aforementioned climate hazards that 
affect Vihiga County, the locust invasion has also hit 
the county in the recent past. In the invasion whose 
loss was especially significant in Sabatia Sub-County, 
swarms of the destructive insects have devoured crops 
and other vegetation threatening the food security and 
livelihoods of a population in a region. In particular, the 
insects invaded some areas of planted grass reducing 
feeds for dairy farming and destroying food crops i.e. 
banana and Africa leafy vegetables, thereby affecting 
the production of the main value chains in the county 
(Kenya News Agency, 2020; FAO, 2020). 
The sections below highlight how the major climate 
hazards pose risks to the major value chains.
3.3.1 African Indigenous Vegetables
Prolonged dry spells and excess rainfall were identified 
as the main climatic hazards relevant to African 
indigenous vegetables. Prolonged dry spells affect the 
availability, acquisition, and costs of inputs including 
seed, manure, and labor, thus raising production 
costs. These impacts range from moderate to major. 
Prolonged dry spells increase farmers’ losses by 
delaying land preparation and planting; they also 
reduce germination rates, causing diminished or 
poor harvests in rain-fed systems. Farmers’ on-farm 
production is impacted most by this hazard, with 
consequences ranging from minor to severe. In the 
post-harvest stage, prolonged dry spells result in low 
volumes for transportation and processing. The most-
impacted actors are traders, transporters, processors, 
and consumers. The consequences of the impacts to 
traders, transporters, processors and consumers at 
the postharvest stage range from moderate to severe. 
Less produce is promoted and supplied to the output 
market, which causes shortages and triggers market 
price increases that negatively affect consumers. 
The quality of market produce will be compromised 
by prolonged dry spells. Traders and consumers are 
adversely impacted because the quality and supply 
of the produce is low, and the consequences of the 
impacts are regarded as major. 
Excess rainfall affects the accessibility and availability 
of inputs like seed, thereby increasing production 
costs, primarily because of road infrastructure 
destruction. Farmers and input suppliers are 
worst affected; the impacts on farmers and input 
suppliers vary from moderate to major. On-farm land 
preparation is hampered, and planting is delayed. 
Routine management practices such as weeding are 
also delayed and are difficult and costly to perform, 
which leads to lower vegetable yields. Farmers are 
most acutely affected by excess rainfall during on-
farm activities; the impacts they feel range from major 
to severe. At the post-harvest stage, low produce 
volumes are available for aggregation, transportation, 
and processing. Excess rainfall affects the sun-drying 
process for vegetables, a method that is commonly 
used by farmers. Transportation and aggregation are 
hindered by the destruction of road infrastructure, 
which disrupts market supplies. Farmers, traders, and 
transporters are impacted, with consequences ranging 
from minor to major. In the output market, shortages 
are experienced because of supply disruptions. These 
shortages, coupled with elevated transport costs, drive 
up the prices of vegetables. Impacted actors include 
farmers, transporters, aggregators, and traders, with 
major consequences. 
Farmers employ an array of interventions to cope with 
the climatic hazards affecting the AIV value chain. 
Some use their own recycled seed; others purchase 
seed early; still other farmers have formed seed banks 
for easy access to seed. Farmers use organic fertilizers, 
or biomass transfer technology instead of organic 
fertilizers. Early land preparation and planting mitigate 
the effects of climatic hazards. More labor is engaged 
for routine farming practices if climate hazards occur. 
Other farmers practice small-scale irrigation using 
buckets to address a prolonged dry spell. Vegetable 
varieties such as nightshade can withstand excess 
rainfall and thus are preferred by farmers, while other 
varieties like slender leaf can tolerate prolonged dry 
spells. Farmers use solar driers instead of sun drying to 
reduce post-harvest losses. Traders rely on motorbikes 
as a mode of transport to access farms and aggregate 
vegetables as farmers shift to selling at the farm gate. 
Some farmers have formed producer organizations 
that process vegetables and store any surplus to be 
sold in neighboring counties and further afield. 
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3.3.2 Indigenous Chickens
Very low temperatures and excess rainfall were identified 
as the main climatic hazards affecting the indigenous 
chicken value chain. Temperatures determine which 
kinds of chicken housing structure will be feasible. In 
the case of very low temperatures, additional measures 
are required to provide warmth. Such low temperatures 
can also compromise the quality of chicken feed, which 
is affected by aflatoxin. Very low temperatures cause 
high bird-mortality rates, with consequences ranging 
from minor to severe. During on-farm production, very 
low temperatures increase operational costs since the 
birds consume more feed.  Farmers are most affected, 
and the consequences they face range from minor to 
severe. Very low temperatures reduce egg production 
and the number of birds available for the market, and 
thus increase transportation costs. The consequences 
of this situation range from minor to severe, and farmers 
are most acutely affected. Farmers’ incomes decline 
since their output is low, and prices are also depressed 
because of low bird weights. The consequences are 
minor, and they impact farmers and traders.
Excess rainfall drives up the cost of inputs. Construction 
and transport costs become elevated due to poor 
road infrastructure as roads are washed out in heavy 
rainfall. Furthermore, excess rains can lead to high bird 
mortality rates due to drowning in areas where flooding 
is most likely to occur such as Sabatia and Hamisi sub-
counties. The impacts of these consequences range 
from minor to severe, and the farmer is worst affected. 
During on-farm activities, farmers also experience 
relatively minor impacts. Feed quality is compromised 
by heightened moisture content, which can raise the 
levels of aflatoxin in commercial feeds fed to the birds. 
Feed intake is very high, increasing production costs. 
To improve sanitary conditions, cleaning is undertaken 
more frequently, driving up paid labor costs.  Transport 
costs rise due to the destruction of road infrastructure, 
which results in high egg-breakage rates. Chicken-
product market volumes are reduced as a result of 
delayed deliveries. The consequences at this stage 
are minor. In the output market, fewer chicken and 
associated products are available as the supply chain 
is disrupted. The market price increases, and farmers 
lose income due to delays or failure to deliver products 
to the market. These consequences are minor.
Farmers have developed different strategies to cope 
with climatic hazards that affect indigenous chickens. 
They improvise and use locally available materials for 
constructing chicken houses. To mitigate feed scarcity, 
they allow the birds to range freely, scavenging for 
food to reduce feed costs. Farmers who practice free 
ranging may also shift to housing their birds and result 
to buying commercial feeds. Farmers use improved 
brooders to provide warmth and reduce bird mortality 
rates. Farmers adopt the use of locally available herbs 
to reduce the amount of money spent on vaccinations 
and to supplement the vaccines in instances when 
their efficacy is compromised. This can happen when 
farmers take a longer time between reconstitution of 
the vaccine and the time it is administered. In addition 
to the above-mentioned measures, some farmers 
use laying nests to lessen egg breakage, while others 
synchronize egg laying and hatching to ensure a steady 
market supply. Farmers and traders also use improved 
raised portable cages to transport eggs and chickens 
in order to reduce breakages and deaths respectively. 
In cases of transportation problems, farmers sell the 
birds at the farm gate to middlemen and other traders.
3.3.3 Dairy
Prolonged dry spells and excessive rainfall were 
identified as the major climatic hazards affecting 
activities in the dairy value chain. Prolonged dry spells 
are associated with shortages of planted fodder, and 
thus feeds become expensive to acquire. Fodder 
planting materials also becomes less available and 
more difficult to obtain. Delayed female breeding 
heat signs are evident in dairy cattle. This situation 
increases farmers’ production costs, as they spend 
more to buy feeds. The severity of these impacts on 
input supply ranges from moderate to major. Poor 
fodder germination and growth rates are evident, 
causing shortages in planted fodder. These shortages 
are compounded by a lack of quality planting materials 
derived from available fodder. A lack of good quality 
feeds in turn compromises the physical condition 
of dairy cows, delaying breeding heat detection and 
contributing to reduced conception rates. The severity 
of these consequences for on-farm production ranges 
from major to severe, and farmers are worst impacted. 
Milk spoilage is high, milk volumes for processing 
decline, and transport and processing costs rise. The 
severity of such impacts at the post-harvest stage is 
major, and the consequences affect farmers, traders, 
and processors. The output market experiences low 
milk volumes, which trigger price increases as demand 
cannot meet supply. The severity of these impacts on 
the output market is major.
Excess rainfall limits access to planting materials, 
feeds, and extension and AI services, due to the 
destruction of road infrastructure, which results in 
high service costs or delayed services to farmers. The 
impacts of excess rainfall on input supply range in 
severity from moderate to major. Excess rainfall delays 
planting, reduces fodder growth rates, and delays AI 
services. Milk production drops. The severity of these 
impacts ranges from moderate to major, and farmers 
are most acutely affected. Low milk volumes are 
available for processing since transportation is made 
difficult due to poor road accessibility, and access to 
milk collection centers is hampered by compromised 
road infrastructure. Milk spoilage is high due to delays 
in milk collection and a lack of cooling facilities. The 
severity of these impacts is moderate, and affected 
actors include farmers, transporters, and dairy 
cooperatives. In the output market, farmers receive 
low prices since their milk cannot reach the markets, 
and thus their income is diminished. The severity of 
these impacts, which primarily affect farmers, ranges 
from moderate to major.
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Farmers in Vihiga County have adopted adaptations 
to mitigate the effects of climate hazards in the dairy 
value chain. They prepare and use their own planting 
materials, such as splits, when faced with shortages. 
They also preserve feeds by preparing silage, and 
increasingly use hay and crop residues as feeding 
options. Farmers in Vihiga County have adopted 
drought-tolerant fodder species such as Brachiaria 
grass, which has high protein content and also used 
for making hay that can be preserved for future use. In 
terms of breeding, farmers revert to using bulls to detect 
cows in heat and serve cows when AI services are not 
available. Farmers have formed and joined producer 
organizations which provide some inputs in a check-
off system. These producer organizations have set up 
structures for milk collection, bulking, transportation, 
and sale. Farmers leverage the resulting economies of 
scale. 
3.3.4 Bananas
Prolonged dry spells and excess rainfall were identified 
as the main climatic hazards to the banana value 
chain. Prolonged dry spells constrain the availability 
of inputs including planting materials and organic 
fertilizers, thus increasing production costs for farmers. 
The severity of this impact ranges from moderate 
to major, and farmers are most affected. During 
on-farm production, prolonged dry spells increase 
land-preparation costs, delaying the establishment 
of bananas and heightening the incidences of pests. 
These consequences negatively impact the production 
of bananas, and their impact is major. At the post-
harvest stage, banana quality is poor and their shelf-
life is reduced, resulting in losses, and these setbacks 
have major impacts on the value chain. Prolonged 
dry spells result in produce shortages at markets, and 
banana quality is poor. Bananas fetch low prices, and 
farmers incur losses.
Excess rainfall hinders access to inputs due to high 
transportation costs caused by poor or destroyed road 
infrastructure. These impacts range from moderate to 
major, and farmers are impacted most acutely. On-
farm production is adversely affected by high labor 
costs for land preparation, planting, and weeding, 
due to soggy, unworkable soils. The severity of these 
impacts, which primarily affect farmers, ranges from 
moderate to major. At the post-harvest stage, excess 
rains delay sorting, grading, and transportation to 
markets. Transport costs are heightened by poor 
road infrastructure. Spoilage due to perishability is 
high, so farmers incur losses. The severity of such 
consequences at the post-harvest stage varies from 
moderate to major. Excess rainfall disrupts market 
supplies. Due to transport challenges stemming from 
poor road infrastructure, market shortages drive up 
prices when supply cannot meet demand. The severity 
of these consequences is moderate.
Farmers have devised ways of tackling climatic hazards. 
They have formed and joined farmer field schools to 
benefit from extension services and trainings. In the 
absence of organic fertilizers, farmers resort to the 
using inorganic fertilizers. To ensure optimum banana 
production, the uptake of tissue cultured planting 
materials is on the rise, and varieties that are drought-
tolerant and can withstand pests are also gaining in 
popularity. To tackle the effects prolonged of dry 
spells, farmers are increasingly adopting conservation 
agriculture practices such as mulching to retain water. 
To address excess rainfall, farmers are implementing 
sustainable land use management practices such as 
terraces on their farms. In addition, to lengthen the 
shelf life of their bananas and prevent losses, farmers 
practice pre-cooling using banana leaves. Farmers 
use ripening chambers to reduce perishability and 
control banana ripening. They have formed producer 
organizations for collective action to facilitate produce 
aggregation, bulking, transportation, selling, and value 
addition.
4. Adaptation to Climate 
Change and Variability
4.1 Factors Determining Future Variability and 
the Impacts of Climate Change
Farmers in Vihiga County are at risk from the impacts 
of climate variability due to various economic, 
infrastructural, institutional, and policy-related factors. 
The elevated poverty rates in Vihiga County, coupled 
with the high cost of climate change mitigation 
technologies, make farmers more vulnerable to climate 
change. Small farm sizes due to land subdivision are 
uneconomical and thus compound the problem. 
Poor infrastructure in the county worsens farmers’ 
vulnerability by constraining their access to inputs and 
markets for their products, especially when the county 
experiences excess rainfall. Biophysical factors such 
as location, altitude, and terrain can further heighten 
farmers’ vulnerability to climate change by influencing 
the amount of rainfall they receive, erosion rates, 
and flooding. Vihiga County features undulating hills 
and valleys that make it prone to high erosion rates 
and flooding in the valleys. Cultivation on the steep 
slopes exacerbates the impacts of climate change. 
Low institutional capacity has led to poor access to 
information and suboptimal uptake of technologies by 
farmers. This situation can be attributed to inadequate 
extension services due to a high farmer-to-staff ratio. 
A lack of policies limits the ability of farmers to acquire 
inputs and market produce. Culturally and socially, 
women are more affected by climate variability because 
of their low access to production resources.
4.2 Adaptation Options to Climate Change
4.2.1 Ongoing Adaptation Practices
Farmers in Vihiga County have implemented numerous 
measures in response to actual or anticipated adverse 
effects of climate variability (Figures 11). AIV farmers 
use their own seed instead of certified seed when faced 
with climatic variability. AIV and banana farmers apply 
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manure instead of inorganic fertilizers. Family and 
group labor helps reduce labor costs during prolonged 
dry spells. Women farmers form common interest 
groups that provide cheap and affordable labor to 
members.
AIV and banana farmers also employ integrated 
soil fertility management and sustainable land-
management practices such as planting legumes for 
soil cover, mulching, terracing, contour farming, and 
the construction of water retention ditches or basins. 
In addition to soil-management practices, water 
harvesting through roof catchments is common in 
Vihiga County, along with drilling boreholes. Farmers 
have been dissuaded from farming along riverbanks 
and wetlands. AIV farmers use nets to protect their 
vegetables from excess rainfall and hailstones. Small-
scale irrigation is practiced by vegetable farmers using 
buckets and other improvised containers.
Banana farmers use innovations such as ripening 
chambers to synchronize the ripening of bananas 
when getting them ready for the market. Some AIV 
farmers sun-dry their vegetables to preserve them, 
while others use solar driers. Dairy farmers convert 
excess milk to sour milk that can be stored for longer 
periods. In addition, when there is excess milk, 
producer organizations undertake value addition to 
produce commodities like yoghurt. 
The diversification of crop and livestock enterprises 
is another key adaptive strategy being undertaken in 
Vihiga County. Most farmers in the county practice 
mixed crop and livestock farming to hedge against 
climatic risks. Farmers are also diversifying the types 
of crops they grow in addition to traditional maize and 
beans. They are trying out crops such as bananas, 
cassava, fruit trees, sweet potatoes, and vegetables. 
A variety of AIVs are cultivated in addition to spread 
risk, since different vegetables are resilient to different 
climatic hazards. Livestock farmers are rearing other 
livestock species apart from cattle, and these include 
dairy goats and pigs.
Livestock farmers in Vihiga County make and utilize 
silage to cushion themselves against feed shortages 
occasioned by climatic variability. Farmers plant a 
variety of forages that are resilient such as Brachiaria, 
Napier grass, desmodium, and Kenspot 4 sweet 
potatoes. The use of crop residues is gaining traction 
among farmers in Vihiga County. Crop residues for 
fodder are improved by using urea and molasses to 
enhance their nutritional capacity. There is a deliberate 
attempt to improve the genetic make-up of dairy breeds 
in Vihiga County through crossbreeding. Farmers 
are embracing zero-grazing as opposed to tethering 
or grazing to counter the effects of climate change. 
Strategic vaccination programs are undertaken by the 
livestock department to forestall any disease outbreaks 
that might be attributed to climatic changes.
By providing housing and commercial feeds for 
their birds, farmers are also shifting from free-range 
management systems for indigenous chickens to 
either semi-intensive or intensive systems. Indigenous 
chicken farmers are using innovations such as sawdust 
and solar lighting to warm their birds. Farmers also rely 
on modern incubators to increase chick hatchability 
rates. Chicken farmers are rearing improved local 
chickens from the KALRO, which grow and mature 
faster.
4.2.2 Potential Adaptation Practices
Although farmers in Vihiga County are undertaking 
various adaptation practices to reduce and offset their 
vulnerabilities, much still needs to be done to ensure 
that they are cushioned against the negative impacts of 
climate change (Figures 11). Conservation agriculture 
could be scaled up in Vihiga County. Continuous 
research about new varieties that can withstand 
climate variability could support the enhanced use of 
improved seed varieties. The promotion of Integrated 
Pest Management could help farmers handle the 
emergence of pests and diseases associated with 
climate variability. Sustained construction of water 
conservation structures and sustainable land 
management practices would improve drainage and 
water retention. For farmers, extension services and 
capacity building in modern and efficient agricultural 
technologies could be upscaled. These technologies 
include modern farming methods, tissue culture 
for bananas, shade nets for AIVs, feed formulation, 
suitable breeds, feed preservation, laying nests, 
conservation, hydroponics to grow AIVs, animal feed 
production, storage, and value addition. Strengthened 
producer organizations would allow farmers to leverage 
collective action and enable individuals to market their 
commodities, add value, and acquire services and 
inputs like seed, fertilizers, feeds, AI, and extension 
services. These producer organizations could enhance 
and strengthen their check-off systems that support 
farmers to access services on credit. Producer 
organizations can also improve the bargaining power 
of farmers selling their produce. The promotion of 
contract farming between farmers and produce buyers 
could hedge farmers against loses. Policies could be 
put in place to guard farmers against exploitation by 
input suppliers and produce buyers. Upscaling timely 
and appropriate weather advisories for farmers would 
empower them to make informed choices. Crop 
and livestock insurance could be promoted through 
awareness creation and information about available 
insurance products. Regular mass vaccination 
regimes for livestock could be established. The use 
of greenhouses could be encouraged, especially for 
growing AIVs. Also for AIVs, water-efficient irrigation 
technologies could ensure production all-year-round 
and minimize the effects of climate variability.
To control and contain the locusts, it is important to 
strengthen early warning systems for locust invasion, 
to bolster the surveillance capacity as well as have the 
necessary equipment and staff for aerial and ground 
spraying of chemicals.
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Adaptation strategies used in selected value chains in Vihiga County
Unavailability of extension officers thus 
insufficient advisory services; slow 
process in demonstrating and 
implementing farm activities; 
unavailability of planting materials thus 
high costs; scarcity of organic 
fertilizers because of expensive 
materials used for manure preparation
High land-preparation costs; difficulty 
in land preparation due to hardpans; 
delayed orchard establishment (e.g. 
delaying irrigation); thus high costs ; 
high weeding-costs due to hardpan; 
plants root damage leading to low 
yields; increased incidence of pests 
Affects shelf life; too much heat affects 
quality; increased fruit perishability
Produce shortages; increased prices; 
conflict due to supply shortage; 
fetches low milk prices, low income
Introduction to farmer field schools 
(FFS); stakeholders’ involvement in 
banana sector; on-farm trainings; using 
tissue cultured varieties; using own 
farm suckers; using  less organic 
manure on stools; using inorganic 
manure; using market -sourced and 
other residues
and fork jembes; capacity building on 
and practicing conservation agriculture; 
mulching orchards using maize stovers 
or dry banana leaves; cover 
cropping-minimum; using herbicides; 
pesticides and fungicides
Using banana leaves for storage; 
using ripening chambers; using 
traditional ripening methods;
pre-cooling products to enhance 
shelf-life using green leaves and cold 
water; cooling products by using 
banana stems; using existing 
collection centers for aggregation
Diverting product into local 
consumption; farmers tend to increase 
product prices; selling at farm gate
Recruitment of extension officers; 
establish more FFS; encourage e- 
extension learning; involvement of other 
private stake holders; upscaling tissue 
culture technology; 
establishing/hardening nurseries in the 
county; treating borrowed suckers; 
importing from neighboring counties; 
enhancing preparation of organic 
manure (capacity build); bulking and 
storage for future use; using organic 
manure from sewerage plants; collecting 
market refuse
Using mechanization e.g. mechanical 
hand drills; increasing/enhancing 
training on conservation agriculture; 
disseminating weather advisory to 
farmers; using proper irrigation systems;  
enhanced capacity building; plant 
drought resistant varieties; crop 
insurance; upscale mulching and proper 
crops as crop cover; enhance training 
on minimum tillage; intercrop with 
agroforestry trees e.g. Colliander or 
Gravellia; enhanced training on using 
appropriate herbicides and pesticides
Pre-cooling harvested products using 
cold water to prolong shelf-life; 
enhance using ripening chambers; 
using cold storage during 
transportation; enhanced capacity 
building on good husbandry practices; 
appropriate transportation methods 
and cooling techniques; expanding 
and upscaling collection centers for 
aggregation
Enhanced production through planting 
early-maturing and drought-resistant 
varieties; advisory for product pricing; 
enhanced value addition for both fruit 
and pseudo stem; strengthening 
cooperatives to address aggregation 
and selling issues; outsourcing during 
scarcity; online marketing 
encouragement
Institutional: shortage of extension 
officers; demand-driven policy limits 
access to extension officers, and policy 
employment; poor farmers may not afford
Poor farmers will be affected; 
biophysical: soils; institutional: 
shortage of extension workers; 
demand driven policy
Poor farmers will be affected more; 
institutional: lack of information on 
proper packaging and transportation; 
infrastructure: poor storage facilities
Economic: affecting both consumers and 
poor buyers; policy on selling through a 
recognized body / cooperative; 
institutional: shortage of agribusiness 
officers; lack of information on product 
pricing
Unconducive conditions for extension 
officers i.e. unfavorable conditions may 
exert many effects; difficulty in 
accessing  roads hence inputs delivery 
is a problem; shortage or low quality of 
organic manure; high cost of 
transporting inputs
Soggy unworkable soils; high land 
preparation costs due to soils; soil 
structure destruction; delayed 
establishing  orchards; high labor costs 
during planting & weeding; delay in 
disease management (spraying); 
unfavorable weeding conditions 
resulting in poor workmanship
Produce shortages; market price 
disruption; produce inaccessibility
Extension dissemination done through 
SMS and phone calls; sourcing from 
neighboring farms; producing  low 
quality organic manure; using inorganic 
fertilizer
Draining farms using simple terraces; 
practicing soil conservation; producing 
at small scale; using herbicides and 
pesticides in pest and diseases control; 
integrated pest management; using 
manual labor; minimum tillage
Encourage e-extension learning by 
farmers; improve road networks; 
provide PPEs to extension workers; 
increase/deploy more extension 
workers to work in smaller units; 
encourage developing or establishing 
local hardening nurseries/agro-vets 
promoting that; treating 
locally-acquired planting materials; 
capacity building farmers on where to 
get clean planting materials; improved 
road networks; capacity building on 
appropriate ways of preparing organic 
manure
Promoting using dewatering pumps; 
establishing on-farm flood control 
structures; enhancing soil and water 
conservation structures, e.g. retention 
ditches; researching flood-tolerant 
banana varieties; introducing crop 
insurance; enhancing proper use of 
herbicides and pesticides; encouraging 
minimum tillage ; capacity building on 
soil and water conservation measures
Excess Rainfall
Consequences
Infrastructure: poor road networks; 
institutional:-shortage of extension 
workers;  demand-driven policy limits 
access to extension services
Biophysical: soggy soils; challenges in 
terrain; economic: the poor are more 
affected; institutional: shortage in 
extension workers; infrastructure: poor 
road networks
Economic: poor farmers will be 
affected; infrastructure: unavailability of 
storage facilities; biophysical: 
challenges in terrain; infrastructure: 
poor road networks
Economic: poor farmers will be affected; 
infrastructure: poor road networks; 
institutional: shortage of agribusiness 
officers to advise farmers; policy on 




Reduced harvest; delayed sorting, 
bulking, aggregation and grading; 
increased produce perishability and 
damage; high transport costs
Minimal use of ripening chambers; using 
traditional methods during ripening;  
using lyre basket during transportation; 
preserving bananas by using dry 
banana leaves and stems; using 
existing collection centers for 
aggregation- Lwanda, serem site
Diverting to local consumption; ripening 
through traditional / using chambers; 
practicing value addition on small scale; 
farm-gate ripening; farm-gate selling; 
using producer organization (POs) but  
on small-scale; using existing 
aggregation and collection centers; 
using open markets
Enhancing value addition during 
surplus/ gluts; strengthening POs to set 
market prices during scarcity and 
surplus, bulking, aggregation and 
selling; promoting online-marketing; 
promoting modern marketing with 
relevant storage facilities i.e. raised 
platforms; loading bay; strengthening 
cooperatives will link farmers- buyers; 
upgrading existing marketing 
aggregation and collection centers
Promoting modern and traditional 
methods during ripening process; 
improved storage structures e.g. 
moisture-free banana storage facilities; 
strengthening POs to assist in issues of 
product bulking and handling of; 
enhancing capacity building on proper 
transportation methods; improving road 
networks; using cooled storage; 
promoting  upscale of existing 
collection centers or develop more; 































Increased construction costs; need to 
install more heating equipment; feed 
quality compromised by mold growth 
and aflatoxin; high mortalities, low 
input demand (chicks)
Increased production costs due to 
increased feed intake; high medication 
costs; increased cleaning frequency 
hence high labor costs
Reduced number of eggs collected due 
to reduced laying percentage; 
interferes with slaughtering schedule 
due to variations in growth (reduced 
bird numbers needing slaughter); 
increased transportation cost due to 
small bird numbers transported due to 
reduced growth rates
Reduced market linkages and 
employment loss due to low volumes 
of birds produced; affects hatching 
eggs quality, affects general health of 
live birds making them susceptible to 
diseases; reduced profit margins due 
to increased production cost
Using locally available materials for 
construction -mad, wall, wood; 
purchasing feeds in small quantities; 
using kitchen leftovers; free ranging; 
using  alternative feeds
e.g. termites: using natural brooding 
(wing hens); improving brooders e.g. 
buckets, baskets, boxes; using charcoal 
, kerosene, bulbs (electric normal 
bulbs), hot water and charcoal for 
heating
Sun basking on free range, warming 
the room using appropriate curtain to 
minimize wind; use normal bulbs; using 
indigenous technical knowledge 
(herbs); quarantine sick birds/ new 
birds in the float; housing of the birds; 
free ranging, frequent shed-cleaning 
and changing beddings
Provision and using laying nest; 
increasing birds’ feed volumes , giving 
birds some feed irrespective of age 
and nutritional requirement; many 
hens hatching at same time 
(synchronization), sourcing chick from 
reputable farms; selling at farm gate; 
selling by order
Sourcing chick from reputable source 
to increase birds numbers for sale; 
using portable raised cages and 
baskets; chicken sales by products 
(chicken manure); free ranging, 
selling culls
Using infra-red bulbs; adopting solar 
heating systems; using charcoal and 
wood briquettes instead of ordinary 
charcoal and kerosene, upscaling 
using brooding baskets;
on-farm feed formulation, consulting 
service providers on better/proper 
feed storage; adopting improved 
brooding technology (heating system, 
brooder construction); sourcing chicks 
from reputable farms/firms
Using energy-saving technologies for 
heating rooms e.g. solar-heating 
equipment; construction using energy 
conserving walls; using weather 
information for planning; quarantine and 
treating sick birds; using thermostable 
vaccines, adopting bio-safety measures; 
upgrading/increasing frequency of 
cleaning, disinfection, and change of 
beddings; introducing advisory from 
extension officers on chicken hygiene
Providing balanced diets to birds in 
relation to their nutritional requirement 
and age; improving housing; upscaling 
providing and using laying nests; 
source chicks from reputable farms 
(upscaling); using fast-maturing 
breeds; adopting marketing through 
groups or cooperatives
Networking and aggregation to 
achieve more birds and improved 
market access; establishing 
collecting centers by cooperatives, 
using standardized transportation 
cages; standardizing pricing based 
on body weight, group/collective 
marketing for better pricing, value 
addition (selling assorted parts and 
other products)
Economic: poor farmers are most 
affected, inadequate capital to purchase; 
institutional; lack of farmers technical 
knowhow on room, heating equipment
Economic: poor farmers are mostly 
affected due to high feeds costs; 
cultural: low adoption rates by farmers
Cultural: poor farmers are too rigid to 
adopt new production technologies for 
increased production
Policy: lack of policies in pricing of live 
chicken and their products; affects all 
farmers
Increased construction costs; high 
transportation costs; high mortalities
Affects feed quality, high moisture 
content increases aflatoxin levels in 
stored feeds; increased medication 
costs due to increased disease 
incidence; increased cleaning 
frequency because of increased 
dampness which increases production 
costs
Weak market linkages; live birds exposed 
to extreme weather conditions may result 
in death; reduce profit margins due to high 
production costs
Purchasing feeds in small quantities, 
individual feeds purchasing, using 
leftovers; Temporal housing prone to 
harsh weather, construction of housing 
using locally available materials e.g. 
woods; Natural incubation to minimize 
losses during transportation, 
synchronized and serialized hatching 
(natural), (many hens hatching at same 
time to reduce management cost)
Purchasing feeds in small quantities 
Using  indigenous technical knowledge 
(ITK); Quarantining sick and newly 
purchased birds, housing birds,; using 
magadi soda for feet disinfection; 
Regular changing of beddings, regular 
cleaning, using raised slatted floors 
that are easy to clean
Purchasing feeds in large quantities; 
adopting group feeds purchase to cut 
transportation costs, join cooperatives 
to get feeds; constructing round slatted 
housing floor, using durable building 
materials; proper house siting; 
providing curtains during rainy season; 
proper drainage for chicken house; 
upscaling synchronizing and serializing 
hatching to minimize management 
costs , routine vaccinations, using 
healthy parent stock
Improving storage structures; capacity 
building on incorporating toxin binders in 
feeds; using weather information for 
proper planning, quarantining and 
treating sick birds; adopting using 
thermostable vaccines, bio-safety; 
upscaling easily cleanable, raised 
slatted floors; seeking extension 
services on best housing systems
Economic: poor farmers are affected 
the most; lack of funds to purchase 
required quality materials for 
construction
Economic: poor farmers affected the 
most because of feed costs; institutional: 
farmers lack knowledge on improved 
chicken husbandry
Delayed egg collection resulting in egg 
breakages, increased egg losses; 
increased transportation costs, delayed 
transportation; reduced bird numbers 






Selling at farm-gate, selling by order; 
using raised portable cages; Selling 
chicken by-products, small-scale value 
addition in, selling culls
Improving infrastructural market linkages; 
contractual marketing; establishing 
collection centers; using standardized 
transportation cages; upscaling value 
addition in chicken; selling through 
cooperatives
Infrastructure: poor road networks; 
institutional: poor farmers are affected 
because they cannot afford extension 
services
Infrastructure:  poor road networks affect 
all farmers; economic: poor farmers 





Adopting improvised /battery cage, egg 
collection systems; increasing the 
number of laying nests to a ratio of 1:5; 
improving road networks; aggregation 
marketing (upscale); contractual 
marketing; adapting group marketing; 
forming and joining POs
Providing laying nets; On-farm 
slaughtering, sale of live birds by order, 
small-scale aggregation marketing; 
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Leads to unavailability of planting 
materials thus they become expensive; 
leads to farm- level/stockist feed 
shortages; low production; high feed 
acquisition prices; will alter animal heat 
calendar - prolongs on-heat  animal 
period; low income for inseminators; low 
conception rate
Delays/lowers germination rate/ 
percentage; leads to feed unavailability; 
low production; high feed costs; delayed 
heat in dairy cows; silent heat, difficult to 
detect
High bulking costs; high spoilage rates; 
high cost due to low milk volumes; low 
milk volumes, milk quality will be affected, 
high processing (production)costs
Reduced profits; high promotion cost ; 
increased prices; low milk volumes hence 
reduces farmers’ links to buyers; high 
linkage costs thus affecting buyers
Using locally available seed materials e.g. 
the banana Napier variety; using own 
seeds/splits; using standby hay, and silage 
fodder conservation - residues of crops; 
using locally available breeding bulls
Dry planting, mulching, stocking 
seeds/planting materials; using locally 
available feed materials e.g. maize 
stalks, banana stems, sugarcane stovers 
(bagasses) and other crop residue; using 
silage; using local bulls for heat detection 
and serving cows; using blood discharge 
to indicate heat-cycle end to assist in 
timing of next oestrus cycle
Organized milk collection groups (milk 
cooperatives), group shared transport; 
aggregated milk collection centers to 
reduce transport costs; cooling /chilling, 
value addition (mala, yoghurts); 
wholesaling fresh milk
Farmers depend on dairy cooperatives 
for promotion; farmers adopting to 
prevailing market pricing; farmers sell 
through dairy cooperative; selling at 
farm gates and milk shops, on road 
sides
Using drought-resistant, high-value fodder 
seeds/planting materials e.g. bracharia; 
adopting hydroponics, seed materials e.g. 
barley; upscaling using silage or hay;  
subsidized county government A.I. 
services during prolonged drought
Using double dug beds; on-farm 
irrigation/fodder drip irrigation; feed 
conservation e.g. silage and hay making; 
contract farming to lower feed costs; using 
supplements /concentrates, total mixed 
ratios (TMR); record keeping (oestrus 
cycle); capacity building farmers on heat 
detection methods
Organize well-equipped, ward-level milk 
collection centers; using advanced 
cooling pickups for transporting milk to 
farm areas to increase shelf life; 
increased bulk milk volumes; value 
addition (pasteurization); upscaling value 
addition (mala and yoghurt making;, 
contract dairy farmers; importing fresh 
milk to generate required milk volume
Increased bulking points of milk collection; 
using digital platforms for promoting milk 
sales- icow, Whatsapp; adopt value 
addition technologies e.g. butter, cheese 
making to increase profits; policy to 
regulate milk pricing should be 
encouraged by the county government 
(under dairy); farmers should join the milk 
cooperatives;  to reduce linkage cost; 




Economic: financial disparity among 
farmers, Institutions- some services too 
remote for access; cultural: some farmers 
do not seek A.I. services due to cultural 
beliefs; policy: high feed prices 
Economic: lack of financial capacity to pay 
for expensive A.I. services; cultural: belief 
using bulls to service cows is more 
accurate and cheaper than A.I.;, farmers 
believe it’s witchcraft in case of germination 
failure (A.I.); institutional: farmers do not 
know how to detect heat signs leading to 
high failure rates
Biophysical: rough terrains, poor road 
networks; infrastructure: inability to bulk 
volumes due to poor road; institutional: 
cooling plants remote hence costly
Policy: no proper regulations on milk prices, 
economic- inability to market their produce, 
due to financial status (poor farmers cannot 
access technology in markets)
Difficult to access planting materials; 
excess rainfall reduces access to feeds 
and A.I. services due to poor road 
networks, reduced quantity of feeds also 
reduces  quality; affects semen quality 
during servicing time, lowering the 
conception rate
Compromises germination percentage/ 
low germination rate; it makes planting 
difficult, leaching of nutrients; lush 
pastures cause bloat, excess rainfall 
hinders timely feed delivery and animal 
feeding; slow growth rates hence feed 
scarcity; increased  A.I. costs, delayed 
A.I. services for farmers




Accessibility to bulking area affected, leads 
to spoilage; difficulties in accessing milk 
collection centers, increased spoilage; 





On-farm available planting materials e.g. 
Napier splits, sourcing from local 
farmers/neighbors; using crop residues 
such as banana stems, maize stems; 
on-farm available feeding, buying and using 
feeds e.g. hay; using local bulls to serve the 
cows/for breeding
Establishing community agro-suppliers/ 
seeds at ward level through cooperatives; 
encourage contract supply; bulk 
purchasing of conserved fodder; 
enhanced feed conservation e.g. silage 
making; training more A.I. service 
providers; encouraging using improved 
dairy bulls to serve animals
Encouraging using improved 
agroplanting techniques e.g. fanya sun 
terraces to control excess soil runoff that 
supports forage crop growth; 
encouraging using cover crops e.g. 
Desmodium to reduce heavy rain 
impacts damaging young growing grass; 
promoting bulk feed deliveries to farmers; 
encouraging fodder conservation 
techniques e.g. silage making and hay 
making; capacity building on AI services; 
encouraging using high quality bull 
breeds e.g. Friesian, Jersey, Ayrshire 
bulls)
Biophysical: rough hilly terrains, 
institutional: inadequate training of farmers, 
lack of extension services: social:
low education levels
Social: gender, women affected most; 
institutional: low technology skills, low 
extension services; economic: financial 
disparities among farmers: poor farmers 
most-affected
Economic: financial constraints by farmers; 
small scale farmers depend on the income 
from milk sales; institutional: weak linkages 
to the market; infrastructure: the milk selling 
areas are not well equipped; inadequate 
collection centers in areas with milk 
production
Selling milk at farm gate; value addition 
e.g. sour milk;
Farmers depend mostly on dairy 
cooperatives for promoting their milk; 
farmers join milk cooperatives; farmers 
adopt to the prevailing market pricing; 
selling at the farm gate level
Practice early planting before rains onset, 
mulching; early harvesting to wilt grasses/ 
feeds to reduce moisture content thus 
avoiding bloating; using hay to increase 
dry matter; using local breeds to serve 
cows to cut A.I. service costs
Using digital platform/media for promoting 
their sale e.g. WhatsApp, Facebook, i-cow; 
adopt value addition technologies e.g. 
butter making and mala; county 
government to create a policy to regulate 
on the pricing of milk; encourage linkage of 
dairy farmers to engage with dairy 
cooperatives for their sales; encourage 
more collection points for the milk by dairy 
cooperatives
Biophysical: poor / hilly terrain; 
infrastructure: poor accessibility to bulking 
area/center because of  poor road 
networks; economic- financial constraints 
to treatment facility: few collection centers
Major-Severe
Encouraging cooperative societies to 
make arrangement of collection points at 
ward level; encouraging milk value 
addition e.g. (yoghurt making, cheese, 
mala); using pickups in collecting more 




























Affects seed availability; increases 
seed costs; delays fertilizer /manure 
usage; leads to wastage of time bound 
fertilizers like organic; delayed 
acquisition of hired labor, and family 
labor will be idle thus increasing costs
Loss of resources; labor costs and 
time; increased land preparation 
costs; delayed planting, poor 
germination; delayed routine 
management practices; delayed 
harvest, reduced yields; Low quality, 
reduced income
Inadequate vegetable volumes and 
quality for processing; reduced 
income; low business for transporters; 
less produce for aggregation; low 
business
Loss of product to be promoted; loss 
of business; loss of trust; increased 
price along the value chain due to 
shortage; less quantity to sell
Farmers using own seed from previous 
harvest as planting material; farmer to 
farmer seed transfer, from seed banks; 
using organic fertilizers; using biomass 
transfer technology; applying plant tea 
extract to top dress; reduced acreage 
under AIVs
Early land preparation; bucket 
irrigation; reducing portion of land for 
planting; early harvesting; continuous 
irrigation during harvest; applying plant 
tea extract
Outsourcing vegetables from other 
markets for processing (markets 
outside normal reach); self-delivery, 
using cheaper transport e.g. 
changing from pick-ups to 
motorbikes; widening area of 
vegetable sourcing to meet the 
required volumes from areas outside 
normal operations
Promoter relies on first come first 
serve; do promotion to few farmers; 
adapt what other farmers are doing; 
trader dictates the price; farm gate 
sale- due to high demand the trader 
buy directly from the farm
Upscaling seed banks; sourcing 
certified seed through seed merchants 
and cooperatives; upscaling using 
biomass transfer, organic fertilizer, and 
use of plant tea; reducing acreage 
under AIVs, introducing mechanization 
(using manually-operated machines 
e.g. manual tillers)
Introducing double dug beds; 
introducing new irrigation technologies 
(drip); introducing foliar feeds and 
upscaling plant tea usage
Contracting engagements with 
farmers with processors; introducing 
structured aggregation centers, 
farmers registering with cooperatives; 
aggregation (traders) contracting with 
farmers (structured); introducing 
cooling facilities
Continuous promotion by farmers and 
traders; form and join POs to help in 
promotion; introducing standardized 
costing and pricing strategy through 
cooperatives; introducing 
standardized vegetable measure, 
contract farming; selling through 
organized structures (through 
cooperatives society)
Most low income households depend 
on AIV production for employment and 
income generation; women and youth 
are most involved in AIV production 
activities; women are associated with 
farm activities on AIVs production thus 
most affected by the consequences
Economic: resource losses reduce 
production, job opportunities and 
income; institutional: reduced 
extension services lead to poor 
farming practices; lack of crop 
insurance leads to loss of job 
opportunities and low production
Economic: low vegetable production 
hence no opportunity to grow 
business in the AIV value chain; 
innovation and technology- using poor 
technology may
lead to low Producing AIVs
Economic-less production to be 
promoted leads to less business thus 
loss of income; technology: poor 
production
technology that cannot withstand 
prolonged dry spell leads to low 
production and low income
Destruction of roads making them 
impassable; increase in seeds and 
fertilizer costs due to inaccessibility; 
and delays in delivery; increased labor 
demand and costs; labor interruptions
Hinders timely land preparation; 
increases land preparation costs; 
delayed planting; poor germination 
due to seed wastage; increased pests 
and diseases; delayed management 
practices; reduced growth rates; loss 
of soil fertility due to leaching and 
erosion; reduced yields, poor quality; 
delayed harvest; delayed delivery and 
hence wastage due to infrastructure 
destruction
Hinders promotion due to risk of 
inadequate supply; increased 
production costs; low volumes for sale 
hence increased product prices
Using own seed; farmer to farmer seed 
transfer; using other means to acquire 
fertilizers e.g. trekking, boda boda; 
early farm input acquisition; engaging 
more workers
Waiting for rain to subside before 
preparing land; diversifying vegetable 
varieties that can withstand high 
rainfall e.g. night shade, amaranthus, 
pumpkin leaves; using uprooting 
instead of cultivation (hand weeding); 
engaging more manpower instead of 
leaf harvesting; farmers harvesting 
seeds
Early seed acquisition by all players; 
load maintenance by government; 
early fertilizer acquisition for both 
farmers and traders; upgrading all 
roads: infrastructure by government; 
early compost manure/farm yard 
making; contractual labor by farmers
Early land preparation; establishing  soil 
and water conservation measures 
during dry spell; using green houses, 
using new technology; use of 
multi-story bags for planting to prevent 
soil erosion; hydroponics; introduce 
using coolers to preserve vegetables; 




Infrastructure: excess rain destroys road 
networks which disrupts seed and 
fertilizer transportation thus affecting 
yields, income and employment; 
economic: infrastructure disruption due to 
excess rain leads to economic loss to 
farmers and low income earners
Economic: excess rains affect farm 
operations leading to delayed 
production, reduced yields and income 
loss for farmers and low-income 
households
Economic: during excess rain, little or 
low surplus to be processed leading to 
loss in business and low income for all 
players; excessive rains lead to limited 
access to services in post-harvesting; 
lack of policy on post-harvest handling 
and marketing leading to increased 
aggregation
Economic: unaffordability of goods and 
services(destruction of infrastructure 
makes it expensive to purchase goods 
and services) for farmers, traders and 
consumers; cultural: slow to  accept 
adaptation measures; infrastructure: 




Little or no surplus for processing; 
affects commonly-used sun-drying 
processing methods; produce 
wastage; reduced business activity; 
production damage due to delayed 
delivery; increased aggregation costs 
due to low production; transportation 
due to impassable roads; delayed 
delivery to market
Using solar dryers to dry vegetables; 
selling at farm gate, using possible 
means by boda boda or by foot; 
engaging more people to collect from 
farmers
Using barazas , one on one 
engagement with buyer, through field 
days, social media; reduce quantity but 
maintain price; sell  at farm gate; value 
addition by drying for sales at later date
Upscaling barazas and one on one 
engagement with buyer and social 
media promotion; working  through 
service providers; introduce 
standardized measures; joining POs 
organization to sell produce;, 
upscaling value addition by drying for 
sale at later date
Upscale using solar dryers to dry 
vegetables; electric vegetable-dryers 
for POs; using specialized 
transportation with coolers for 
vegetable preservation; creating more 
collection centers, forming and joining 




























Figure 12: Climate variabilities and adaptation strategies across selected value chains in Vihiga County
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5. Policies and strategies on Climate Change
Policies addressing climate change and variability are mainly developed and applied at the national level. However, 
counties are domesticating these national policies to fit their own circumstances. The development of policies and 
programs and their effective implementation plays a key role in decision-making, since they affect actions and 
outcomes related to climate risk management and resources. Several policies have been implemented in Vihiga 
County in response to climate variability and change, with a focus on adaptation and mitigation (Table 1). 
Table 1: National policies targeting climate change adaptation and mitigation in Vihiga County
Policy Year Policy objective(s) achieved 
at the county level
Interventions contributing to 
climate change adaptation and 
mitigation





2016 Establishment of mechanisms 
to mobilize climate finance
County Climate Change Fund 
regulations, currently at the draft 
stage
A lack of political 
goodwill
Weak coordination 
between public- and 
private-sector actors
Declining human, capital 
and financial resources
Managing pluralistic 
extension service for 
effective service delivery
Institutional weakness 
in capacity building, 
technology development 
and dissemination







Difficulties for producer 
organizations in 
attracting new members 







2016 Provides guidance in 
addressing key sectoral issues 
in the delivery of extension 
services
It also offers guidance on the 
role of the private sector and 
its modalities of providing 
extension
Technology transfer and knowledge 
sharing
Linkages between farmers and other 
actors
Irrigation Policy 2015 Expansion of land under 
irrigation
Promotion of irrigation in each 
sub-county
Increased area and additional crops 
under irrigation using water-efficient 
technologies
Water harvesting and storage
Forest Policy 2015 Expansion and maintenance 
of tree and forest cover over at 
least 10% of the land area
Tree planting
Agroforestry
Plantation Establishment and 
Livelihood Improvement Scheme 
(PELIS)
Promotion of community 
participation in forest management 
and conservation






2019 Creation and facilitation of an 
environment that promotes 
sustainable and competitive 
societies
Formation of producer organizations
Awareness creation to increase 
membership in producer 
organizations
Provision of a network of storage and 
distribution facilities for agricultural 
inputs such as seed, fertilizers, and 
equipment
Aggregation of members’ input 
requirements for central purchase 






1999 Supervision and coordination 




Provision of a framework for an 
integrated approach to planning 
and sustainable management of the 
environment and natural resources
Awareness creation about the 
importance of environmental issues 
in Vihiga County
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Policy Year Policy objective(s) achieved 
at the county level
Interventions contributing to 
climate change adaptation and 
mitigation
Challenges and policy 
gaps
Water Policy 2012 Promotion of the optimal, 
sustainable, and equitable 
development and use of 
water resources for Kenyan 
livelihoods
Enhanced storm water management 
and rainwater harvesting
Progressive restoration and 
protection of ecological systems 
and biodiversity in strategic water 
catchments
Inability to embrace 
processing and value 
addition
6. Institutional Capacity on Climate Change
Because they shape resource use actions and outcomes, institutional resources and capacity are important 
considerations for improving farmers’ ability to adapt and climate change resilience. In Vihiga County, many 
institutions – the government, private entities, non-government organizations, and community-based organizations 
– are working on issues related to climate change, agriculture, water, or food security (Table 2). Their interventions 
include research and extension, early warning systems, capacity building, the provision of technology and 
technology transfer, enhancing market linkages, offering financial and credit services, disease surveillance, and 
the provision of agro-inputs such as seeds, chicks, fertilizers, and pesticides.
Table 2: Institutions currently supporting and implementing agricultural interventions in Vihiga County 
Off-farm services Institutions Specific interventions in Vihiga 
County
Challenges
 Research and 
extension services
Vihiga County Directorates of 
Agriculture, Livestock,  and 
Cooperatives,  
On-farm demonstrations about new 
crop and livestock technologies, 
innovations, and management practices 
AI services 
Animal selection that suits different 
agroecological zones
Varietal and breeds development
Poor coordination 
among different 
organizations that leads 
to duplication and 




Directorates of Energy, Water, 





Construction of additional water 
harvesting structures
Kenya Forestry Service (KFS) Tree planting, agroforestry, reforestation
Promotion of community participation in 
forest management and conservation
Plantation establishment and livelihood 
improvement scheme (PELIS)
PELIS
Promotion conservation, and protection 
of water catchment areas
National Environment 
Management Authority (NEMA)
Promotion of sustainable environmental 
management through the integration 
of environmental considerations into 
development policies, plans, programs, 
and projects
Kenya Plant Health Inspectorate 
Service (KEPHIS)
Provision of the regulatory framework 
for adaptations such as improved crop 
seeds
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Weekly bulletins and seasonal weather 
forecasts in the local language via 
media channels such as local radio 
and television stations, social media 
platforms like WhatsApp, and short 











Warnings about disasters like mudslides 
and landslides
 
Support for the planning of farm 
activities 
Non-financial 
subsidies such as 
inputs like fertilisers, 
pesticides, and seed
One Acre Fund Provision of planting fertilizers, certified 
seed, and trainings
Financing to support on-farm activities 
and input supply
Vihiga County government Subsidies for farm inputs like certified 
seed
Rural Outreach Program (ROP) Provision of inputs like seed, trainings, 
and extension especially for AIVs
Welt Hunger Hilfe (WHH) Provision of trainings, extension 
services, and inputs for the dairy value 
chain
Unga Group Limited, Bidco, 
Ultravetis, Vital Animal Health, 
East Africa Seeds Co. Ltd., 
Kenya Seeds Co. Ltd., Western 
Seed Company, OSHO 
Chemicals, Murphy Chemicals 
Ltd., Bayer East Africa, and 
Baraka Fertilizers Ltd.
Distribution and sale of seeds, agro-
chemicals and other farm inputs
Provision of training and demonstrations 
about the use of these inputs
Financial services 
such as rural credit 
schemes
Savings and Credit Cooperative 
Societies
Input acquisition, financing, and 
support for farm and input supply
Marketing of produce






Producer Organizations Marketing of produce Poor governance by the 
SACCOs
Low capitalization
7. Synthesis and Outlook
Agriculture plays a key role in the socioeconomic 
development of Vihiga County in strengthening food 
security and expanding livelihoods for most of the 
population. The county is endowed with fertile land 
and year-round rainfall. However, the sector is beset by 
a host of challenges aggravated by climate variability 
and change. Vihiga County is dependent on rain-
fed agriculture and thus faces numerous challenges 
which include low input use, high input costs, and 
declining farm sizes and soil fertility. These have been 
exacerbated by the negative impacts of climate change 
and variation such as intense rainfall, changes in the 
onset of the growing seasons, extended dry periods, 
and the emergence of new pests and diseases.
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In response to the projected increase in the frequency 
of climatic hazards, the capacity of the KMD could 
be boosted by acquiring more automatic weather 
stations to provide timely and accurate weather 
information for farmers to plan their agricultural 
activities judiciously. Various ongoing measures to 
increase farmers’ resilience include planting early-
maturity varieties; diversifying crop and livestock 
enterprises; implementing integrated soil and land use 
management practices; introducing agroforestry and 
farm forestry; and developing feed formulation and 
conservation for livestock. Off-farm activities include 
the formation of groups and producer organizations to 
provide affordable inputs and extension services and 
link farmers to markets. In addition, farmers receive 
early-warning information and extension to help them 
manage risks.
Farmers in Vihiga County could protect water 
catchment areas and be dissuaded from cultivation 
on steep slopes. Encouraging irrigation could foster 
the production of high-value crops and prevent 
overreliance on specific crops that are vulnerable to 
climate change and variability. Good governance could 
help farmers strengthen their producer organizations. 
Training about value addition can support farmers in 
realizing better returns. Uptake of insurance products 
for both crop and livestock could be encouraged. In 
addition, the policy environment could be reviewed; 
where they do not exist, policies on poultry, banana, 
AIV, and dairy development could be formulated in 
collaboration with stakeholders.
Enhancing the institutional capacity to respond to 
increasing climate change and variability in Vihiga 
County could make climate risk management proactive. 
Policies relevant to climate risk management could 
be enacted and embedded in county development 
plans. These plans will provide an enabling framework 
for various stakeholders to engage, coordinate, and 
achieve the synergies needed to help farmers cope with 
climate change and variability. Relevant policies will 
ensure budgetary allocations for financial, technical, 
and human resources to strengthen efforts to tackle 
climate change issues. Additional engagement forums 
between the various stakeholders involved in climate 
risk management would encourage information 
sharing between actors to improve efficiency and 
effectiveness in implementing adaptation strategies.
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Climate change: A change in the state of the climate that 
can be identified, for example, by using statistical tests, by 
changes in the mean and/or the variability of its properties, 
and that persists for an extended period, typically decades or 
longer. Climate change may be due to natural internal process 
or external forces such as modulations of the solar cycles, 
volcanic eruptions, and persistent anthropogenic changes in 
the composition of the atmosphere or in land use (IPCC, 2018). 
Climate risk: The potential for consequences when something 
of value is at stake and when the outcome is uncertain, 
recognizing the diversity of values. Risk is often represented as 
the probability that hazardous events will occur or that trends 
will be multiplied by the impacts if these events or trends occur. 
Risk results from the interaction of vulnerability, exposure, and 
hazards (IPCC, 2018).
Climate hazard: The potential occurrence of a natural or 
human-induced physical event, trend, or impact that may 
cause loss of life, injury, or other health impacts, as well as 
damage and losses of property, infrastructure, livelihoods, 
service provision, ecosystems, and environmental resources 
(IPCC,2018).
Climate variability: Variations in the mean state and other 
statistics related to the climate, such as standard deviations or 
the occurrence of extremes, on all spatial and temporal scales 
beyond that of individual weather events (IPCC, 2018).
Greenhouse gases: Atmospheric gases responsible for 
causing global warming and climate change. The major 




), and nitrous 
oxide (N
2
O). Less prevalent but very powerful greenhouse 




The Representative Concentration Pathways (RCPs): 
Four greenhouse gas concentration trajectories adopted by 
the IPCC for its AR5. The four RCPs – RCP2.6, RCP4.5, RCP6.0, 
and RCP8.5 – are named after a possible range of radiative 
forcing values in the year 2100 of 2.6, 4.5, 6.0, and 8.5 W/m2, 
respectively.
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